INTRODUCTION
Ten years ago, Watson, Rainer and Koh (1991) set a landmark in the study of executive information systems (EIS) practices. Their work described a useful framework for EIS development which encompasses three elements: a structural perspective of the elements and their interaction, the development process, and the dialogue between the user and the system. They cast light on EIS research because previous literature was mainly based on case studies or had an anecdotal character. Indeed, based on their framework, they offer the first important descriptive study of EIS practices.
Starting from this milestone, several contributions that show a general view on EIS usage in different countries can be found in the literature (Allison, 1996; Fitzgerald, 1992; Kirlidog, 1997; Liang & Hung, 1997; Nord & Nord, 1995 Park, Min, Lim, & Chun, 1997; Pervan, 1992; Pervan & Phua, 1997; Thodenius, 1995 Thodenius, , 1996 Watson, Rainer, & Frolick, 1992; Watson, Watson, Singh, & Holmes, 1995) . However, there has been little interest in EIS among Spanish researchers because of the non-existence of any empirical research on EIS usage in Spain. Given this picture, and following the trend manifested in the preceding research-lines, this chapter is aimed at the following objectives: (1) To study the EIS usage in Spain. (2) To undertake a comparative analysis between the Spanish situation of EIS and the results obtained in several descriptive studies.
Based upon EIS literature, a questionnaire was constructed. The questionnaires were distributed to 136 Spanish organizations that were using EIS. As a result, 70 useable surveys were attained. This figure is higher than any previous work.
BACKGROUND
There are two terms which are equally used to describe those information systems developed to support top managers (Watson et al., 1991) : executive information systems (EIS) and executive support systems (ESS). Rockart and DeLong (1988) suggest that while the first term makes reference to an information supply system, the second refers to a broader scope information system (IS), covering, among others, electronic communications, data analysis and office automation tasks. Although both terms are nowadays considered as synonymous, in practice the first name has prevailed (EIS), absorbing all the above features that used to characterize ESS (Partanen & Savolainen, 1995) .
An executive information system can be defined as a computer-based information system designed to provide executives with an easy access to internal and external information relevant to their management activities.
EISs differ considerably in scope and purpose. These systems can be developed with a corporation, division or functional action field. On the other hand, the primary purpose of the system will change from one organization to another, and this will also occur with the information it may include. From this perspective, an executive information system should be considered as something as unique as the organization it serves (Watson, Houdeshel, & Rainer, 1997) .
Among the main characteristics of such systems the following can be highlighted: (a) focus on the information needs of each executive; (b) extract, filter, organize, compress, and deliver data; (c) access and integrate a broad range of internal and external data; (d) provide current status access to performance data; (e) trend analysis; (f) drill down capabilities to examine supporting detail; (g) exception reporting to highlight variances; (h) tracking critical success factors and key performance indicators; (i) integration into other organizational information systems (DSS, GSS, ES) and provide access to other software applications the user may need.
Although at the beginning the target public for this type of IS was top management, nowadays this system has often spread to other non-executive users such as middle managers, support staff, analysts, and knowledge workers (Frolick, 1994) . Because of this widespread use, it has been suggested that the EIS acronym should currently stand for everyone information system or enterprise intelligence system (Wheeler, Chang, & Thomas, 1993) . This wider presence among a largeruser base has led to changes both in the information distributed among them and in the capabilities offered by such systems (Kennedy-Davies, 1995) 
MAIN THRUST OF THE CHAPTER
Executive information systems have experienced a great expansion since the 1980s (Rockart & DeLong, 1988) as a consequence of facilitating and pressuring (internal and external) factors. Likewise, an important literature has been produced since the first paper on this type of systems was published by Nash (1977) . On the other hand, there are several studies which show the use of EIS in different countries (USA, UK, Sweden, Australia, Korea, etc.). However, in Spain the following scenario is presented. Despite the existence of data from vendors and consultants denoting the 1990s as the starting date of the EIS expansion, there is an absence of empirical research work on the use of these systems in Spain (Roldán, 2000) .
Considering this situation, a descriptive study to find out the characteristics of the use of executive information systems in Spain has been conducted. At the same time, a comparative study of the results achieved in Spain and those obtained in other countries has been also undertaken, enabling the understanding of the evolution experienced by this type of systems.
The Study
Keeping in mind the chapter's objectives, the study follows the EIS development framework put forward by Watson et al. (1991) . In accordance with Sprague (1987) , a framework "is helpful in organizing a complex subject, identifying the relationships between the parts, and revealing the areas in which further develop-ments will be required" (p. 130). With regards to the area of executive information systems, a number of frameworks have been identified, such as the works by Byun and Suh (1994) , Srivihok and Whymark (1996) , and Watson, et al. (1991) . This study has followed the framework developed by Watson et al. (1991) since this is the one most disseminated among the EIS community. This EIS development framework encompasses three elements: a structural perspective of the elements and their interaction, the development process, and the dialogue between the user and the system. This study will focus on the first two components.
Methodology
A survey instrument was used to gather data to develop the study. The questionnaire was built based upon EIS literature. We mainly analyzed the works of Fitzgerald (1992) , Thodenius (1995 Thodenius ( , 1996 , Watson and Frolick (1993) , Watson et al. (1991) , and Watson et al. (1995) . Questions and items were translated and adapted to the Spanish EIS context.
The survey was carried out in Spain from January to June 1998. A pilot test of the survey was conducted in order to assess content validity (Straub, 1989) . The instrument was pre-tested with EIS consultants (n = 4) and business and IS professors (n = 3). Suggestions were incorporated into a second version that was then tested by two other management professors. No additional suggestions were made. Thus, bias in response from misinterpretation of the instrument should be reduced.
The sample was selected following the method called snowball sampling (Biernacki & Waldorf, 1981) , obtaining an initial list of 178 organizations based on the contributions of seven software development and distribution firms and four consulting firms.
Between March and June 1998, the manager in charge of the EIS implementation was contacted via telephone. In these interviews the existence of an operative EIS, or at least an EIS under implementation, were confirmed, and, after explaining the study's objectives to the persons responsible for EIS implementation, they were asked for their collaboration. Following this communication process, the cooperation of 136 organizations was achieved.
Finally, valid responses from 75 organizations were obtained, which represents a participation percentage of 55.15%. After analyzing the EIS situation in this group of entities, 70 questionnaires which could be analyzed were selected. These represented organizations with EISs, operative or in an implementation stage sufficiently advanced as to enable the answering of the questions asked. This number of valid questionnaires is higher than any obtained in previous EIS descriptive studies.
Results

Demographics
The organizations participating in the study belonged primarily to the manufacturing (37.1%) and banking / financial services (24.3%) sectors. Other sectors present in the study were retailers (8.6%), logistics (8.6%) and government (8.6%). According to the European Union classification, most of the participating entities are large enterprises, with 71% of them with more than 500 employees, while 62% have gross revenues exceeding 139 million US dollars.
Of the respondents, almost 50% belong to the IS department, followed by planning / management control department (17.6%) and finance (10.3%). Respondents average 7 years of work experience. The EISs included in the survey have an average age of 33 months and range in age from one month to eight years. Most of the EISs have a corporative scope (69.6%), followed at a distance by systems specifically developed for a division or strategic business unit (23.2%). Notwithstanding, there is a small percentage of cases in which the scope of the IS is functional (7.2%), having been developed for the marketing / sales, finances and management control areas.
Structural perspective
According to the framework developed by Watson et al. (1991) , the structural approach shows the key elements which are critical for the development of an EIS as well as the interactions taking place among them ( Figure 1 ).
The first stage is to analyze the motivations leading Spanish organizations to implement such systems. Based on the contributions listed in the literature, the following classification can be made: (1) Factors facilitating the introduction of an EIS in the firm. (2) Factors pressuring the organization, leading it to take the step for Watson et al. (1991) and Frolick (1994) .
the implementation of this type of systems, differentiating between internal and external pressures. The participants in the research study were provided with a list of 14 factors asking them to grade the relevance of each factor for the introduction of an EIS in their organization in a 1-5 scale (1 = low importance; 5 = high importance) ( Table 1) . From examining their responses, the three main motivations for the development of an EIS are internal ones. This agrees with the motivations listed in the studies made by Pervan and Phua (1997) , Thodenius (1995 Thodenius ( , 1996 , Watson et al. (1991) , and Watson et al. (1995) . It is also agreed that external pressures do not have an important weight.
The initiator is the person originally responsible for the idea of introducing an EIS in the organization. This figure is usually a top manager, who perceives the need for this type of system and promotes its development and implementation (Houdeshel & Watson, 1987; Rockart & DeLong, 1988) . However, in a growing number of cases this role is performed by a manager or a member of the IS department (Fitzgerald & Murphy, 1994; Fitzgerald, 1992; Kirlidog, 1997) .
This study confirms two situations (Table 2) , although the role of the IS / information technology (IT) department manager is highlighted, since his presence is pointed out by 37.7% of participating organizations. The managing director is revealed in almost 25% of cases, while there is a slightly higher presence of a top manager in the functional area (26.1%). This is usually the financial manager or a manager belonging to the planning and management control area.
An executive sponsor is usually a quite empowered top manager who assesses the EIS potential and is willing to invest the time, efforts and resources required for the system's development (Mayne, 1992) . The role of executive sponsor can be identified with the figure of the initiator. However, if the source of the idea is a manager of a technical unit, i.e. the IS/IT department, he will have to start a process to identify, convince and attract a top manager of the organization to assume the role of committed executive sponsor (Burkan, 1991; Paller & Laska, 1990) .
Based on the data of this study (Table 2) , the following conclusions can be drawn: (1) As in Allison's study (1996) a predominance of a top functional manager (36.2%) as executive sponsor compared to poorer figures for the CEO (13%) and the managing director (15.9%) has been found. (2) There is a significant presence of the IS/IT department manager, who is mentioned by 30.4% of the entities. This high level attained by technical department managers has not been confirmed by the early studies (Fitzgerald, 1992; Watson et al., 1992; Watson et al., 1991) . However, this situation started to be confirmed from the appearance of the works of Fitzgerald (1998) , and Watson et al. (1995) , which already started to outline the members of the IS/IT departments as predominant agents in many of the process stages of EIS development.
Due to the difficulties in finding the time required to promote the project, the executive sponsor usually tends to appoint an operating sponsor to manage the everyday work of EIS development (Rockart & DeLong, 1988) . With this purpose, the operating sponsor works with managers, analysts, functional area staff, IS staff, consultants and software vendors to create the EIS (Watson et al., 1992) .
This research points out two positions in the organization as the most common ones to perform such a role (Table 2) . On the one hand, the IS/IT manager is mentioned as operating sponsor in 37.7% of firms, which is in line with the results obtained by Fitzgerald (1992) , Watson et al. (1992) , and Watson et al. (1991) . On the other hand, the operating sponsor is a top manager of a functional area (33.3%), with this role corresponding mainly to the planning / management control manager or the financial manager, which supports the results of Fitzgerald (1992) . The EIS team is made up of all the people responsible for creating and maintaining an EIS (Watson et al., 1991) . This definition comprises two different missions corresponding to two stages of the IS life-cycle (Watson & Frolick, 1993) . First, the design and introduction of the EIS; second, its maintenance once it is operative. Following this line, two types of teams can be differentiated in this research: (1) the development team and (2) the support and maintenance team.
With reference to the first, it can be seen that its size ranges from 1 to 20 persons, with an average of 4.37, which is a figure similar to those presented in the studies of Watson et al. (1991) (4 members), and Watson et al. (1992) (4.1 persons) . In relation to its composition, we can observe that 72.5% of organizations include staff from the IS/IT departments while there are lower percentages for other managers contributing a business perspective, such as top managers of functional areas (33.3%) and middle managers (26.1%). What is different from the results of other research studies is the greater presence of consultants (49.3%) and software vendors (34.8%). These greater percentages may result from the sample selection technique used.
As far as the maintenance team is concerned, it is usually in smaller size, with an average number of members of 2.3. This figure is lower than that obtained by Watson et al. (1992) , which stated an average size of 3.5 persons. With regards to its make-up, there is also a high presence of members from the IS/IT department (70.1%), with lower responses for the other members proposed in the survey.
The average number of users in all the organizations studied is 75.93 persons. This figure is significantly higher than that shown in the study performed by Fitzgerald (1992) among British firms (13 users). However, it must be mentioned that this high average number includes three firms with more than 400 users, with one of them reaching a total number of 1800 users. Therefore, it would be more appropriate to take into account the mode and median values, which suggest the number of 20 users as a measure of the central trend.
In this research (Table 3) , top functional managers show higher use levels (88.6%) than top managers, which confirms the results of the previous studies by Basu, Poindexter, Drosen, and Addo (2000) , Liang and Hung (1997) , Nord and Nord (1995) . The close similarity in the percentage of organizations which have middle managers as users (68.6%) as compared to the levels achieved by the managing director (70%) is also significant. It is also worth mentioning that 21.4% of organizations declare that they have other users, which, after analyzing the responses to this question, can be clearly classified as knowledge workers and analysts. Thus, considering their degree of dissemination among the different organizational levels and areas, and the high number of users they are reaching, it is no surprise that in many cases the EIS acronym has been re-labeled as enterprise intelligence systems.
With regards to the different types of information included in an EIS (Table 4) , commercial and sales information (89.2% of responses) appears as the most important item. A second level of financial information (65.7%) and production information (55.7%) is found. Other previous research studies agree in presenting these three types of information as the most relevant ones (Allison, 1996; Kirlidog, 1997; Thodenius, 1996) .
Although some authors have defended the inclusion in the EIS of further reaching information with multiple perspectives and including a set of financial and non-financial, external and internal indicators (Taylor, Gray, & Graham, 1992) , it can be observed that the information that appears predominantly in these systems has an internal character (Preedy, 1990) . External information obtains lower response levels: competitors (22.9%), market (20%), suppliers (17.2%), strategic planning (14.3%), external news services (12.9%).
Information is usually presented (Table 5 ) according to functional areas (62.9%) and to products (61.4%). In turn, information according to processes ranks quite low, existing in only 20% of participating entities. This situation was already criticized by Wetherbe (1991) as one of the traditional problems of the information systems for top managers, i.e. that they are considered as functional systems rather than being considered as systems crossing functions. Nevertheless, the study's results are understandable since the most important user group is that of top functional managers. One of the features present in an EIS is the mining, filtering, organization and consolidation of multiple data sources. Table 6 shows that the greatest part of the information comes from internal sources, mostly of a quantitative character: corporate databases (87.1%) and functional area databases (41.4%). Related to what has been previously stated about the low percentage of presence of external information, a low presence of the use of external sources can be appreciated in line with this: external databases (27.1%) and Internet (2.9%). This trend towards internal sources is a repetition of the results obtained by other research studies (Basu, et al., 2000; Fitzgerald, 1992; Kirlidog, 1997; Watson et al., 1992; Watson et al., 1991) .
With regards to the hardware platform selected, the client-server configuration (C/S) appears as the most preferred option among the hardware structures supporting EISs with the 2-tier C/S architecture as the most prevalent one (38.2%), followed by the 3-tier C/S architecture (27.9%), which confirms the evolutive trend towards multi-tier C/S architectures.
On the other hand, one of the components of the C/S configuration which has become more popular since the late 1990s will be analyzed. This is the data warehouse (DW) concept. From a C/S structure perspective two basic types of architecture in this type of configuration can be distinguished: 2-tier DW and 3-tier DW. Based on the set of responses obtained, we can verifiy that this configuration is starting to become a true reality, with these two types (two and three tier) accounting for more than 50% of cases. There is a strong presence of 2-tier DW architecture (32.3%), though the 3-tier architecture is gaining ground with 20% of cases. With respect to the software configuration used, there are two predominant patterns. On the one hand, 47.1% of the organizations developed their executive information system with commercial software provided by vendors. On the other hand, 47.1% of them performed a combination task of in-house software and commercial software acquired from vendors. In both cases, the presence of commercial software for the system's development is found. On the other hand, what is blatantly clear is the low number of cases in which the system has been developed with software produced by the organization itself (5.7%), which used to be the most common scenario in the creation of the first EIS systems.
The most frequently mentioned commercial software products were: Commander from Comshare (39.1%), DSS Agents from MicroStrategy (21.9%), Forest & Trees from Platinum Technology (15.6%), and Focus/EIS from Information Builders (10.9%).
Development Process
The development process describes how an EIS is developed, implemented and evolved over time. In this section, those factors which are more relevant to understand how organizations undertake this process are focused on.
The first fact that must be highlighted is that in 78.3% of cases the development process is performed with the help of external support, either from software vendors (27.5%), or from external consultants (26.1%), or from both (24.6%). This panorama shows a parallelism with the results of Fitzgerald (1992) for the United Kingdom, where 85% of firms have developed their systems with the support of vendors and consulting firms.
The average time to develop the first EIS version was 8.53 months, which should be considered as a long term compared with previous studies (Park et al., 1997; Watson, et al., 1992; Watson, et al., 1991) , which could negatively affect the users' acceptation of the system (Young & Watson, 1995) .
With reference to the development methodology, participants were asked to rank the approach they had used in a 1-5 scale, in which level 1 represented the socalled linear approach, i.e. a highly structured linear process with sequential stages (similar to the traditional SDLC), while level 5 represented an evolving approach, that is an ongoing growing EIS development and delivery cycle process. The mean reached 3.55 while the mode and median attained a value of 4. This represents a slight bias towards the iterative approach, close to the results obtained by Watson et al. (1995) (average 4 points). The trend towards this methodology can be confirmed in the studies by Allison (1996) , Fitzgerald (1992) , Kirlidog (1997) , Park et al. (1997) , and Watson et al. (1991) . On the other hand, participants ranked their satisfaction level with the approach used via a 1-5 scale, resulting in a 3.59 average. When conducting a bi-variant correlation analysis (Pearson's coefficient) between the approach used and the degree of satisfaction, a 0.463 index significant at 0.01 (bilateral) was obtained. This level shows the evidence of a moderate relation (Kinnear & Taylor, 1999) and statistically significant between the methodology used and the satisfaction with it perceived, which renders an additional support to the literature supporting the application of the evolving approach in EIS development.
Taking into account the difficulties associated with the identification of the information requirements of managers, organizations have opted for using a set of methods to determine the information requirements of EIS users. According to this study the methodologies most frequently used are (Table 7) : dialogue with managers (97.1%), examination of the computer generated information currently received by managers (92.9%), and recommendations currently made by the manager on a voluntary basis (81.4%). However, as the work of Kirlidog (1997) shows, a fact to be underlined is the low use level of a technique traditionally linked to the implementation of these IS: The critical success factors method (CSF) (Rockart, 1979 ) (48.6%). The increasing use of new management approaches such as the balanced scorecard (BS) (Kaplan & Norton, 1996) (37.1%) in the determination of information needs has also been confirmed.
The perceived usefulness of these methods was measured on a five-point anchored scale (1 = low level, 5 = high level). Table 7 describes a close correspondence with the frequency of use. Besides, the low reached levels of structured methods, such as BS (2.9615) and CSF (2.7941) should be highlighted. A tentative explanation of these results is the lack of an adequate training among EIS builders for the application of these methods.
On the basis of a list of existing problems in the development of EIS included in the study of Watson et al. (1995) , participants were asked to rank in a 1-5 scale the importance of such items in the development of the IS (Table 8) . By far the most frequent problem detected was getting accurate data (4.31). This problem is not a specific feature of Spanish organizations since it was already highlighted in the works of Pervan (1992) , and Watson et al. (1995) . The comparison with USA data shows a similar classification, though the Spanish organizations have a higher intensity in the perception of the problems, probably due to a shorter experience in developing information systems for executives.
FUTURE TRENDS
To develop this section, the opinion of people included in the ISWorld Net Faculty Directory, who had shown their interest in research on EIS/ESS systems, were consulted via e-mail. Based on their contributions the following trends are identified.
It is an evident fact that EISs have spread throughout the organization. As Friend (1992) suggested, the EIS acronym should be understood as everybody's Watson et al. (1995) information systems or enterprise intelligence systems. The idea is to make EIS available to all organizational levels and not just for the top management. Therefore, currently and in the future, it will be difficult to find organizations developing IS just for managers (Basu et al., 2000) .
EIS products as a separated application are already disappearing. Nowadays, they tend to be included in larger software systems, becoming a module integrated in quite a few ERP systems such as SAP. Furthermore, ongoing progress is being made in the integration of EIS into DSS systems, which is generally known through the business intelligence systems (BIS) label, as an umbrella term introduced by the Gartner Group in 1989. According to Challener (1999) , business intelligence systems "provide a mechanism for supplying individuals within an organization with the data they need in an easy-to-use format in combination with real-time analysis capabilities" (p. 37). BIS solutions usually present the following components: data mining, knowledge management, analytical applications, reporting systems, data warehousing, OLAP, etc.
From a technical perspective, the use of web technologies in the distribution of information is becoming widespread (Basu et al., 2000) . Hereto, the availability of this technology together with the need to build something similar to an EIS but focused on all members of the organization has led to the development of the enterprise information portal (EIP) concept, which, to some extent, represents the latest incarnation of EIS. This term has been popularized by a report made by Merill Lynch in 1999. There are very different definitions of the term, but in accordance with the results of the EIP survey at Survey.com (Trowbridge, 2000) , two elements can characterize these systems according to the respondents: EIP "acts as a single point of access to internal and external information" and "gives users access to disparate enterprise information systems" (p. 20). Furthermore, this survey points out that what is expected from such systems is: (1) enabling access to relevant information; (2) faster, better decision making; and (3) saving end-users' time. Certainly, both the definition and the expectations are very close to the purposes proposed for the EIS in the literature of the early 1990s, with the particular feature of extending their influence to all members of the organization.
And, just to finish, according to Hugh Watson (personal communication, April 9, 2001 ), a lot of what an EIS is can be found reborn in the information systems supporting the management approach called balanced scorecard (Kaplan & Norton, 1996) .
CONCLUSION
In this section, the main results achieved in this study are presented, differentiating between those results that confirm the conclusions reached in previous studies and those that contribute new facts to the current knowledge in the field of executive information systems.
The parallelisms found with previous studies are as follows: (1) EISs are mainly developed in order to provide an easy and quick access to internal information. (2) The main motivations for the development of an EIS respond to internal pressures. (3) External information has a low presence within the contents of these systems. (4) The types of information most frequently contained in EIS are: commercial / sales, financial and production. (5) During the development process, organizations look for the support of software vendors, external consultants or both. (6) EISs are usually built with the use of a development methodology focusing on the evolving approach. (7) The main problem encountered by EIS builders is related to data management.
On the other hand, this work presents new contributions to the current knowledge in the field of executive information systems: (1) Their use is slowly spreading among small and medium-sized enterprises, as well as in the public sector.
(2) The role of initiator is mainly performed by the manager of the IS/IT department. (3) The role of executive sponsor is usually performed by either a top functional manager or the IS/IT manager. (4) There is evidence of a larger number of users than in previous studies. (5) There is a predominance of the client/server architecture and, in more than half of the cases, these have data warehouse configurations. (6) There is a moderate but significant correlation between the use of an evolving development approach and the level of satisfaction of EIS managers with the development methodology. (7) There is a small use and a low level of usefulness of traditional methodologies to identify the information requirements, such as the critical success factors (CSF) method.
To finish this chapter, the opinion of the Swedish professor Björn Thodenius (1996; personal communication, July 16, 2001 ) is quoted. He differentiates between the EIS system (product or system itself) and the IS intended to support senior executives in their work. The question to be considered is the design and use of computer-based information systems which meet the special and specific information needs of top managers and adapt to their specific management styles. Whether this is achieved with one technology or another is of no importance. What is really crucial is that it will always be necessary to define an IS that meets the specific manager information requirements. 
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